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sequence, and so co-polymers were 
made in which the proportions of 
the two nucleotides were varied 
and the percentages of the amino 
acids incorporated determined. 
These were then compared with 
the statistical composition of the 
RNAs. A breakthrough came when 
Nirenberg and Phil Leder developed 
the fi lter-binding assay that enabled 
assignments to be made to a single 
triplet. And so it was that Crick could 
proclaim that the 1966 Symposium 
was an historic occasion. In just 13 
years, what had seemed a daunting 
task had been accomplished. 
Returning to Cobb’s theme, what was 
the contribution of information theory to 
the task? The short answer is, I think, 
‘none’ and Cobb’s discussion of this is 
one of the most interesting parts of his 
book. Things began to fall apart in the 
mid to late 1950s and the discussions 
at a 1956 meeting at Oak Ridge 
National Laboratory indicated the way 
the wind was blowing. Hubert Yockey, 
a physicist, organized the meeting and 
proclaimed that information theory 
would come to be as crucial to biology 
as thermodynamics was to physics and 
chemistry. But Henry Quastler, who 
only a few years before had been the 
cheerleader of applying information 
theory to biology, concluded that 
“Information theory…has not led to 
the discovery of new facts, nor has 
its applications to known facts been 
tested in critical experiments. To date, 
a defi nitive and valid judgment of the 
value of information theory to biology 
is not possible.” Warren McCullough 
put his fi nger on the problem when, 
in turning down an invitation to the 
meeting, wrote “I doubt whether 
information is yet properly attuned 
to the complexities of biological 
problems.” Indeed, as Cobb puts it, 
“Biological codes would not give up 
their secrets merely by being shown 
Shannon and Wiener’s fi endish 
equations.” 
And what of theoretical approaches 
to biology in general? There have 
been attempts over the years to 
develop what its proponents called a 
theoretical biology, but by and large 
these attempts have failed to engage 
the attention of most biologists. In 
the 1920s, LeComte du Nouy applied 
mathematics to wound healing; in 
the 1930s, von Bertalanffy developed 
general systems theory and applied it 
to development while Joseph Woodger 
attempted to axiomatize biology. In 
the 1960s, a group led by Conrad 
Waddington and including biologists 
Lewis Wolpert, Brian Goodwin, Rene 
Thom and Christopher Zeeman, held 
several meetings at the Villa Serbelloni, 
Lake Como. Their deliberations, 
reported in the four volumes of Towards 
a Theoretical Biology, seem to have had 
little effect on the course of biology. 
The big changes in biology have come 
about not through theoretical advances 
but through the development of new 
techniques. These not only help tackle 
known problems, but also change what 
it is possible to think of as a problem. 
X-ray crystallography, cloning, DNA 
sequencing, PCR and most recently 
CRISPR are all techniques that are truly 
enabling. 
John Cairns wrote in the Symposium 
volume that “The effort that has gone 
into this decipherment, the strange 
sense of urgency, and the remarkable 
variety of approaches that have 
together led to the solution, must 
be without parallel in the history of 
biology.” And indeed, cracking the 
genetic code is an unusual episode 
in biology in that there was a clear 
goal and that goal was achieved. Of 
course, cracking the code was not an 
end in itself but led on to new fi elds of 
research and continues to do so, not 
least in recent attempts to write a new 
genetic code.
There are two other major accounts 
of the deciphering of the genetic code. 
The fi rst, by Horace Judson in his 
classic Eighth Day of Creation, makes 
only a passing reference to information 
theory, Shannon, and Wiener. Judson’s 
focus on the work of molecular 
geneticists and his use of interviews 
makes for a riveting account. Lily Kay’s 
Who Wrote the Book of Life?, is an 
historian’s account, with many pages 
of footnotes and references. Cobb’s 
book is intended for a more general 
readership, and although information 
theory in Cobb’s book is something of 
a straw man, his account of the solving 
of the genetic code is interesting and 
well told, and well worth reading.
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What turned you on to biology in the 
fi rst place? And what drew you to 
your specifi c fi eld of research? I have 
been a birdwatcher since I was fi ve. My 
father encouraged me initially, but when 
I later started taking time off school to 
watch birds he was less encouraging and 
warned me that I would never get a job 
birdwatching. I proved him wrong (and he 
was delighted), but I was lucky that the 
expansion of universities in the late 1960s 
allowed me to get a place at Newcastle 
to read Zoology, despite less than 
outstanding A level results. Two lecturers 
there inspired me, Stewart Evans, who 
taught animal behaviour, and Robin 
Baker, who in 1971 told us about Robert 
Trivers’s work (before it was published!) 
and Geoff Parker’s pioneering studies 
of sperm competition in dungfl ies. The 
key to sperm competition was natural 
selection operating at the level of the 
individual and, in this respect, Geoff 
Parker was well ahead of the game. The 
combination of individual selection and 
sex was irresistible and I remember telling 
myself after one particular lecture that I 
would study sperm competition in birds. 
My colleagues and tutors told me I’d be 
wasting my time because most birds 
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As subsequent research revealed, they’re 
socially monogamous, but genetically 
promiscuous.
Which historical scientist would you like 
to meet and what would you ask her/
him? Francis Willughby (1635–1672). With 
his friend and Cambridge tutor John Ray, 
Willughby wrote the fi rst scientifi c book 
on birds, published in 1678. Willughby 
died at 36 and his works were completed 
and published by Ray, including The 
Ornithology of Francis Willughby. It is 
widely assumed that Ray was the driving 
force behind their joint endeavours. Over 
the past three years I’ve had a Leverhulme 
International Network grant to work with 
an inspirational group of science historians 
to have a closer look at Francis Willughby. 
He turns out to have been a remarkable 
virtuoso, with interests in all aspects of 
natural history, mathematics, language 
and chemistry. We have underestimated 
him. I have an edited volume on Willughby 
in press and I’m currently writing a popular 
account of his life and work. Ray’s efforts 
to preserve the memory of his friend 
meant that Willughby’s papers were 
passed between a succession of would-
be biographers and, in the process, most 
were eventually lost, so there are lots of 
questions I’d like to ask Willughby.
If you hadn’t made it as a scientist, 
what would you have become? At 
school I was interested in biology, art 
and music. I considered art as a career, 
but after an interview at Leeds College 
of Art, where I saw a lot of students with R818 Current Biology 25, R811–R826, Octofl owers in their hair, loafi ng around and 
not doing much painting, I realised that 
university might be a better option. It was 
the right decision, although I continue 
to paint. I also fantasised about being 
a rock guitarist, but would never have 
made it. Many of my school friends 
learned to play the guitar, but to be 
any good requires huge amounts of 
practice — which they did, but at the 
expense of their A levels. I was more 
cautious and science became the priority. 
Nonetheless, I played in a few bands and 
more recently played with members of 
my department at our undergraduate ball.
What’s your favourite experiment? 
The day after I was awarded a three-
year research grant I went to the library 
(as one did then) and was fl ipping 
through a reproductive biology journal 
when I saw a paper in which someone 
had used a technique that I had hoped 
to develop during the grant. I went back 
to my offi ce and e-mailed the author — 
who I did not know. He told me he 
had never heard of sperm competition 
and knew nothing about evolutionary 
biology, but he was intrigued and offered 
to run my experiment using his birds. He 
did (blind) and sent me the samples to 
analyse. In three weeks I’d completed 
what I anticipated would take three 
years — and with nice clear-cut results.
What is your least favourite 
conference? I was invited as a plenary 
speaker to an enormous meeting 
of 7,000+ reproductive biologists in 
Georgia, USA. The meeting was slightly 
outside my fi eld so I knew no one and 
my host didn’t contact me or speak to 
me until ten minutes before I stepped 
onto the stage. The auditorium was like 
an aircraft hanger; miked-up, I stood 
in the spotlights unable to see and 
(because of the echo) unable to hear 
my own voice properly. With virtually 
no sensory feedback whatsoever 
it was diffi cult to give a convincing 
performance. This is among my least 
enjoyable conference experiences. I 
much prefer smaller meetings where 
you can interact with everyone, and 
that’s why my Biology of Spermatozoa 
meetings are limited to 60 participants.
Which aspect of science would you 
wish the general public knew more 
about? There are two. The fi rst is a 
better understanding of what science ber 5, 2015 ©2015 Elsevier Ltd All rights reservis. I like the concept that science is the 
‘truth for now’. That is, based on the 
evidence we currently have, this is what 
we think is going on. The ‘for now’ bit 
means that, in the light of additional 
evidence, we might change our 
interpretation of what we think is going 
on. The emphasis is on evidence and 
that, unlike religious belief, for example, 
with additional evidence we may change 
our mind about what we regard as the 
truth. It isn’t just the general public that 
need to be better informed about what 
science is and how it works, there needs 
to be much more emphasis on science 
as a process for both schoolchildren and 
undergraduates. The second aspect is 
the way natural selection works to bring 
about evolutionary change. Despite 
the best efforts of several excellent 
science communicators over the last 
few decades, the simple idea of natural 
selection is very easily misunderstood 
and misconstrued.
What do you think are the big 
questions to be answered next in 
your fi eld? Sexual reproduction is 
immensely sophisticated and the 
diversity of strategies across both 
animals and plants is incredible. So far 
we’ve done little more than scratch the 
surface — and mainly with a handful 
of model organisms. This research has 
been invaluable of course, but I love 
studies of different organisms that often 
produce unexpected results and force 
us to re-evaluate what we know. Many 
of the new and exciting discoveries in 
reproductive biology involve molecular 
processes, but I am concerned that, 
in the rush to use new technologies to 
answer very specifi c questions, we lose 
sight of the fact that there are so many 
fundamental questions we do not yet 
have answers to. For example, we do 
not know whether those few sperm, 
out of the millions inseminated, that 
reach the ova are a special subset or 
not, and, if they are, in what way are 
they special? We don’t really know 
how sperm make that monumental 
journey within the oviduct to reach the 
ova. And we don’t know to what extent 
that journey is controlled by the sperm 
themselves or by the female. There’s 
still plenty to do.
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